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Here I consider the dissociation of Υ due to gluonic interaction. I discuss the
dissociation rate in terms of energy density in the medium, number density,
and temperature
When the bottom quark and anti-bottom quark separate by more than 1.4-
1.5 fm, there is a chance for a light meson to be produced. For example,  −!
B B. The distance of separation is a critical parameter for the dissociation of heavy
quarkonium such as  [1]. The medium can be full of gluons that can cause this
dissociation, which can happen by exciting color-singlet j bbi(1) into a color-octet
continuum state. The bottom quark absorbs energy ω from the gluon eld. When
the bottom quark and the anti-bottom quark are close to each other, asymptotic
freedom comes into play, and the binding energy can be derived the same way we
derive it for the hydrogen atom. To an approximation there is a parallelism between









The wavelength of the gluon that dissociates this state ts the radius of the singlet




dthoctet j g~r. ~E j singleti
Where g~r. ~E is a perturbing Hamiltonian, E is the color electric eld. Taking the
singlet state to be an 1s-wavefunction and the octet to be a plane wave, and using
1
the dipole moment matrix, the calculation of the S matrix in terms of the relative






pia3V (1 + k2a2)3
where ω is the dierence between the octet state energy and the singlet state energy,
k is the momentum of the quark in the plane wave, a is the radius of singlet state,
and V is the quantization volume. The transition probability is by denition:
Pfi = 2piρ(k)j hoctet j grE cos(θ) j singleti j2
ρ(k) =
mV k sin θdθdφ
8pi3






This transition probability depends on the total interaction time, τfi, and the energy
density, u, which is characterized by the temperature of the medium. Calculating






I can describe quark matter by an ideal quark-gluon plasma. The partition function
for this case is given by [3].




Where c is the number of degrees of freedom. For quark-gluon plasma I get:
cq = 2  8 + 7
8
(3  2  2  2) = 37
The rst term is given by the number of possible polarizations and colors of gluons.
The factor in front of the brackets accounts for the dierent statistics of fermions and
bosons. For quarks I have three colors, two spin states, particles and anti-particles















I need to calculate the rate of dissociation Γ. Taking the transition probability and





Where P is the matrix element of the electric dipole moment between the two
states (octet and singlet). ρ(ω0) is the energy density in the gluonic eld, per unit
frequency, evaluated at ω0 = 8 − 1. The dissociation rate can be calculated to be
of the form:
Γ  a2α2sn






































Knowing the temperature of the medium, I can, to a good approximation, calculate
the rate of dissociation of the  meson into light mesons. This can also give me a
general idea about the behavior of quarks, especially the bottom quark, the gluons,
and their interactions in the medium and its temperature.
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